
It has been my experience in my work as an independent

electrical safety consultant working in industry across

Canada that not many P.Eng. Electrical Engineers are aware

that the IEEE 1584.1 Guide for Specification of Scope and
Deliverable Requirements for an Arc-Flash Hazard Calcula-
tion Study in Accordance with IEEE Std 1584 exists.

This is unfortunate as IEEE 1584.1 is a complimentary

document to the core IEEE 1584 Standard and provides addi-

tional explanatory information and specific guidance on what

content should be included in the report generated. IEEE

1584.1 was published in 2013 to attempt to ensure that arc

flash hazard incident energy analysis studies were completed

correctly and with a report issued that was detailed and

aligned with good engineering practice.

The IEEE 1584.1 Standard is a companion Standard to

IEEE 1584 IEEE Guide for Performing Arc-Flash Hazard
Calculations. You should ensure that you have a copy of

both IEEE 1584 and IEEE 1584.1 if you are performing arc

flash hazard incident energy calculations and submitting

reports to a client. This will also allow you to substantiate
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“Elimination is the first priority!

Ensure a risk assessment is completed before
energized work tasks are completed.”
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And Deliverable Requirements For An Arc-Flash Hazard
Calculation Study In Accordance With IEEE Std 1584
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any assumptions or disclaimers you may include in your report. 

Currently the IEEE 1584.1 Standard is been updated from

its 2013 Edition to a new Edition that will reference applica-

ble content from the recently updated and published IEEE

1584-2018 Standard. As is the IEEE 1584.1-2013 Standard

content that is generic in nature is applicable. Where the

updated IEEE 1584-2018 includes additional new content

please ensure you reference it as a priority. Please review the

Electrical Line Magazine, March/April 2019 edition for the

previous article that summarizes some of the key changes

included in the IEEE 1584-2018 Edition.

With respect to completing arc flash hazard incident energy

calculations the following steps are required to be completed

in order as summarized in the IEEE 1584-2018 Edition:

Step 1: Collect the system and installation data.  Start with

an available Single Line Diagram. Use specific

electrical equipment data sheets. Request Electrical

Utility Fault Data for each service.

Step 2: Determine the system modes of operation. This is

a different requirement from strictly completing a

short circuit analysis. You need to consider single

mode or multiple modes when determining bolted

fault currents. Determine both maximum and min-

imum short circuit currents.

Step 3: Determine the bolted fault currents.

Step 4: Determine the typical gap for the electrical equip-

ment and enclosure sizes based upon system volt-

ages and classes of equipment. Reference IEEE

1584-2018 Table 8. If you increase the gap from the

default values incident energy calculated will go up.

Smaller box size increases incident energy.

Step 5: Determine the electrical equipment electrode config-

uration. IEEE 1584-2018 Table 9 provides guidance

of VCB, VCBB, HCB, VOA and HOA. HCB will

yield the highest calculated incident energy. Also

review Annex C and G.

Step 6: Determine the working distances. This is the antici-

pated distance from the arcing fault location to the

Qualified Electrical Worker’s face and torso. Refer-

ence IEEE 1584-2018 Table 10.

Step 7: Calculate arcing current.

Step 8: Determine the arc duration.

Step 9: Calculate the incident energy for each specific

location on the electrical equipment where an

energized work task may be completed.

Step 10: Determine the Arc Flash Boundary distance for

the electrical equipment where energized work

tasks will be completed.
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As identified in IEEE 1584.1 the recommended content of

the P.Eng. Stamped Report would include:

1. P.Eng. Stamped Cover Page.

2. Executive Summary.

3. Scope of Study & Results Summary.

4. Background Information. Requirement for completing

the incident energy analysis as a method to determine

“Additional Protective Measures” specifically arc flash

PPE and the Arc Flash Boundary distance as outlined in

CSA Z462 Clause 4.3.5.6 and CSA Z462 Clause 4.3.5.5.

Additional information can be summarized here with

explanation such as modes of operation (e.g. single or

multiple) that were short listed and utilized in completing

the short circuit and arcing fault current calculations.

Analysis software used and configuration settings.

5. Review of System Data.  Identify basis of electrical

equipment data used to create the power system model,

utility available fault currents, cable sizes, motor data and

the motor hp cut off for using the lumped load feature in

the power system analysis software (e.g. <200hp). Any

data assumptions made shall be listed.  Include AutoCAD

single line diagrams and data sheets in Appendix of

report.

6. Short Circuit Analysis Results. Summarize the basis for

the calculations and findings. Identify if any electrical

equipment was found to be outside of its current with-

stand ratings.

7. Protective Device Coordination Study. Review the

findings and discuss results and reference applicable

Time-Current-Curves. Discuss basis for any potential

changes to protective device settings to lower incident

energy and ensure any implications are documented.

8. Arc Flash Hazard Incident Energy Analysis. List the

results of the base incident energy calculations with exist-

ing power system configuration in a summary table in the

body of the report. Make recommendations for incident

energy reduction. There is no 40 cal/cm

2

“Dangerous”

incident energy level, where “No PPE Exists.” This infor-

mation was included in the power system software you

have used in error. Incident energy doesn’t correlate

directly to arc blast pressure. You can have higher inci-

dent energy levels at lower available fault currents and on

low voltage equipment over high voltage electrical equip-

ment.  Technically incident energy over 140 cal/cm

2

is

high risk energized electrical work as there is no available

arc-rated clothing greater than 140 cal/cm

2

ATPV. The

results table should not include any reference to HRC #,

Cat #, Level # or “letter” for arc flash PPE related to the

incident energy results. 

With respect to any recommendations made and docu-

mented in the report related to Arc Flash & Shock Equip-

ment Labels the content on the label needs to meet the

minimum requirements identified in CSA Z462 Clause

4.3.5.7 and the presentation of the information and use of

signal pane wording should comply with ANSI Z535. The

Equipment Label should not include any reference to

HRC#, Cat #, Level # or “letter” for arc flash PPE, the

employer will define the arc flash PPE they provide to

their workers.

9. Recommendations for Incident Energy Reduction.

Advise client for Management of Change purposes recom-

mended protective device setting changes. Client will decide

based on cost benefit and technically feasible any other inci-

dent energy reduction methods that are recommended. 

10. Conclusion

11. Appendices include AutoCAD single line diagram, analy-

sis software single line diagram, field data sheets, provided

utility short circuit data, short circuit analysis report, TCCs,

arc flash incident energy analysis results table(s), example

Arc Flash & Shock Equipment Labels.  Anything else?

Based on my experience in reviewing Arc Flash Hazard

Incident Energy Analysis Reports for clients across Canada

many of the reports I have reviewed were deficient in content

and included errors & omissions based on the detailed

requirements and basis of the incident energy calculations as

documented in IEEE 1584. With the new updated 2018 Edi-

tion of the IEEE 1584 Standard it will be even more impor-

tant that the responsible P.Eng. Electrical Engineer docu-

ments in detail the assumptions made, any disclaimers, field

data validation, etc.

As noted in my previous Article it is also extremely impor-

tant that any Arc Flash & Shock Equipment Label recom-

mendations provided to a client in a report meet the minimum

requirements of Equipment Labeling as identified in CSA

Z462 Workplace electrical safety Standard, Clause 4.3.5.7

and also reference CSA Z462 Annex Q Arc flash and shock

warning and information labels. It is important to note that

the “Danger” signal pane should only be used if the calcu-

lated incident energy is greater than 140 cal/cm

2

NOT 40

cal/cm

2

. Make sure the footer of the label indicates the pro-

tective device ID and location of the incident energy (e.g.

load side, line side or bus).

This article is a simplified summary of the IEEE 1584.1
Guide for Specification of Scope and Deliverable Requirements
for an Arc-Flash Hazard Calculation Study in Accordance with
IEEE Std 1584. You are advised to purchase a copy of IEEE

1584.1 and review its content in detail when completing your

incident energy analysis study and drafting the report that is

issued to clients.

Please submit any questions or comments you may have to

Kevin Buhr and Terry Becker at kevinb@electricalline.com

and terry.becker@twbesc.ca.

Terry Becker, P.Eng, CESCP, IEEE Senior Member is the first
past Vice-Chair of the CSA Z462 Workplace electrical safety
Standard Technical Committee and currently a Voting Member
and Working Group Leader for Clause 4.1 and the Annexes.  Terry
is also a Voting Member on the CSA Z463 Maintenance of
electrical systems Standard and a Voting Member of the IEEE
1584 Guideline for Arc Flash Hazard Calculations. Terry has
presented at Conferences and Workshops on electrical safety in
Canada, the USA, India and Australia. Terry is a Professional
Engineer in the Provinces of BC, AB, SK, MN and ON.  Terry is
an Electrical Safety Specialist, Management Consultant, and can
be reached at 587.433.3777 or by email terry.becker@twbesc.ca.

E-LINE V25,3_Layout 1  6/24/19  11:11 AM  Page 28



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


